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W hEJSS?^ ° F LUNAR ANORTHOSITES: IGNEOUS OR METAMORPHIC? 

W.L. Phinney, SN2, NASA/JSC, Houston TX 77058 

MOffiEOffiffi. The FeO and MgO contents of plagioclase in lunar anorthosites has been recognized as 
P anomalously low FeO and MgO in their equilibrium melts when available partition coefficients are 

bothta FrcnfcfwerS te h^i? aU0,U[1 ^ 31 ' Determinations of Partition coefficients for FeO from experiments 
on that should maintain low oxygen fugacities[4] and in gas mixing furnaces that provide data 

coefficients ^nTthTt^T 11 * fr ° m assemb,a e es f 5 J have been consistent. Use of these 

coefficients with the FeO contents of plagioclase in lunar anorthosites produces melts with FeO contents that are 

Zf ““ TT 6 - Similarly ’ ^ “• -I-*— * *«nnln«l 

MgO as Urn namm, valtTl have gUZ. JSZZLSSZ 
0 Fe0 „f d Mg0 dunng high-grade thermal metamorphism in the early lunar cnistfl] Thif 
demonstrated in terrestrial anorthosites that have undergone upper amphibolite to granulite grades 
of metamorphismfl] and in meteorites that have been reciystallized[6], ^ 

McGee[7] maintains ** die FeO and MgO contents of plagioclases in lunar anorthosites retain 

M^O^n^m g H e ° US COncentratlons , He that die partition coefficients used to calculate the low FeO and 

Soda^ fS r 9 rr pnate A * ) ^ WiU lower at *** higher An contents of lunar 

plagioclase (An95 to 98) than were produced in the experimental work (An80 to 85) and B.) they will be lower 

r s ow y grown plagioclase as is the case for the plutonic environments that produced lunar anorthosites. 

SS ', 1 " “ att ® m P‘ to resolve argument A.) plagioclases of An90 to 96 have been produced 
experimentally at the liquidus using previously established procedures[3J. The same starting material from 

SrLTrL^lS bUt ***** ** ^ C “ tent ofthe P^&odasc of the Na was vaporized 

Swirnf high temperature before commencing the experiments. The resulting partition coefficients for 

J t l t0 96 ^ meUS *** 9 10 19% Fe ° change fL 

M„n nt *.43 1 . 1 Ar ® ument ® ) ignores the fact that plutonic plagioclases contain FeO and 

^Z^f COn atWn n T co ” dstent ™* h the partition coefficients of both the experiments and volcanic 
SeS u/rZ 65 to f 3 ’ 5 ' 81 In ** **“ ,ow P^don coefficients for FeO that 

^Sen forF^m^fr J 1 P i. ag,0clases are misleading. The only anomalously low partition 

g V lS 0m a lBMt pink spinel d^iite which has probably undergone 
a history similar to that of the lunar anorthosites. When partition coefficients for the terrestrial plutonic samples 

° f m «*> « 0 01*. 0.024 and 0.046. 

“ . . A* *0 00T wluen is whal should have been done for a valid comparison with Phinney’s datall 3] the 
H " “ ? 24 ,’ ° 0M 3,1,1 0 ° S4 ’ in m “ ch <** with the experimental results <-i 03) 

r r 6 K StUdy 0f Wager[9] t0 Xl<Xt ** Fe ° value in die melt of the LZA 

from n nST ° lmne ' ba f I Fe0 value of ^ghi. die coefficients for Longhi's Skaergaard plagioclases 
SSmrthionT^ ’ m t eXCe “ ent agr , eement wid 1 ^ experimental results. Similar mole% conversions for 
the MgO partition ^efficients produce values of 0.020 to 0.022, in excellent agreement with other values based 

andMpO te ™' SUlid a ^ mb,ages (°°20-0.023)[5]. Thus, the two arguments that question the validity ofthe FeO 
gO partition coefficients are found wanting and their application to lunar anorthosites stretches credulity. 

figUfe ®“ ,kr abstract I 1 °l which shows a regular decreasing trend for FeO and MgO 

m plagioclase with increasing An content in two mare basalts. The trends are headed directly towards the 
compos' tions of plagioclases in lunar anorthosite. At first glance this data would suggest that the paffiton 
coefficients do decrease drastically with increasing An content. To take the data at face ^ 
r^uwa change in the partition coefficient for FeO by a nearly impossible factor of ~3 from An86 to An94 given 

toC thTl^Tf 110 !!- f CXtended abStraCt [U] containing n ^ ICS with further and more defiled 
tola from this same study indicates that such a simple interpretation is not appropriate. MgO values in the later 

^rence display jjo oppositely sloped trends over the same range of An vSues and, in SnlTTo Sie JZ 

figure, the lowest MgO values are actually associated with the lowest An values. Also, FeO values are shown to 

“T fr ° m ^ ‘° late * stage P la 8 ioclases ^t display complex textures. In fact, there are both late 
and early plagioclases at about An90 with 0.5 % FeO which are quite compatible with the experimental partition 
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-. nt of o 010 A nlot of me number vs. An content shows that with progressive crystallization there is a 

olivine and/or pyroxene coprecipitate with plagioclase) and then an even steeper d ^ r ^ in 

An values during later formation. Clearly substantial changes occurred in the melt composition 

W %71Z£‘Z £ 

various stages of plagioclase formation, the actual values of partition coefficients are nol t readily 
S stage of stud?, the use of these data by McGee in the context of appropriate values for partition coefficients is 

of questionable utility. 

a a mint in McGee [71 at cues that many lunar anorthosites have not undergone the high temperature 
'SSELZSLSZ of FeO and MgO. Hi, argument* Imsed on ^va»o. m 
E^Xs of some lunar anorthosites display textural evidence for tectystalltrawn but lothen do ^not To 

disnlav well preserved igneous textures in numerous enclaves up to a meter across enclosed ^ 

fit rtf- sections coetse^Jsneoos ^ « 

adjacent to totally recrystollaeJt u*""* p^“^ d °MgO contentsof the plagioclase, whether in clearly 

^ consistent’ thigh™, n« oniy ouicro* 

5S o“.s rr r— 

context of an enure outcrop and can be quite misleading if used to interpret the petrogenettc htstoty of a rock urn,. 

SUMMARY The combined evidence from terrestrial anorthosites and experimental laboratory studies strongly 
S^lu^rScs have been subjected to high-gmde mehunorphic evmmdta. 1 toe eta»d*e 
igLis signatures of FeO and MgO in their plagioclases. Arguments to the contnuy have, to this point, been 
more hopeful than rigorous. 
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